and Weigl (1975) have recently reported on t he procedure of manually detecting the sheep fetus after 60 days of pregnancy. Several a ttempts have been made to develop electronic instrumenta ti on capa ble of establishing the presence of a conceptus (Lindahl, 1969' Keane, 1969. Recently, Shemesh et al. (1973) reported the determination of plasma progesterone levels at stages of gestation earlier than 30 days post-mating in the cow to establish t he occurrence of conception. This procedure would be especially valuable in ewes wher e manual digital palpation is not possible.
1. To establish plasma progesterone profiles during the estrous cycle for ewes that con ceived and those that did not become preg nant.
2. To establish if there were significantly dif ferent plasma progesterone levels for single bearing ewes versus ewes carrying more than one fetus.
3. To determine t he gestation stage in which to achieve the greatest accuracy in detecting pregnancy.
Weigl is laboratory technician, Dr. Tilton is associate professor, H augse is associate professor, L ight is professor, and B uchanan is professor and chairman, Department of Animal
Science.
Materials and Methods
Plasma progesterone levels of 46 ewes were examined in a study of early pregnancy diagnosis techniques. Plasma progesterone concentrations were used to indicate the presence or absence of fu nctional corpora lutea. Four sampling periods were selected to develop a plasma progesterone profile of cycling and pregnant ewes. E we plasma progesterone levels were measured by competitive protein binding assay, a recognized laboratory procedure for measuring minute levels of many different biological substances.
Ewes were placed with brisket painted rams and normal breeding activity was noted t hree times daily. When mating occurred, blood samples were collected. All blood samples were taken by venipuncture, using heparinized vacutainer tubes. Approximately 10 cc of blood was collected for each sample. B lood samples were kept on ice and transported to the laboratory for processing. Blood samples were centrifuged under refrigeration and the resulting plasma saved. Plasma was frozen at -20 0 and stored until progesterone analysis could be carried ou t.
Blood collected on the day of mating was desig nated as a day 1 of the estrous cycle sample. These ewes were re-sampled 10 and 18 days after the day of mating. If t he ewes were observed t o re-mate, the sampling intervals were repeated. By this procedure, p lasma progesterone profiles were calculated for sheep for days 1, 10 and 18 of t heir respective estrous cycles. A fourth sample was collected approximately 70 days after mating in order t o s tudy plasma progesterone at this later stage of gestation and its relationship to the number of lambs carried by the ewe. Actual lambing data from these ewes was compiled to complete this s tudy.
Results and Discussion
Mean plasma progesterone levels in bred and open ewes for days 1, 10 and 18 are compared in Table 1 . Progesterone levels rose and fell in open ewes during the cycle indicative of developing, actively secreting and regressing corpora lutea. Mean progesterone concentrations in pregnant ewes were higher 18 days after mating than in ewes found later to be non-pregnant. This difference would indicate the presence of luteal tissue, which is maintained at this stage in pregnant ewes as opposed to its ab sence in open ewes ( Weigl, 1975) .
The data were examined for progesterone values maintained through day 18, and ewes showing this phenomenon were classified as being pregnant as of that date. The bred ewes were assigned a tentative lambing date 145 days after the obsei l"¥ed mating. F or example, Suffolk ewe number 72627 was diagnosed as being pregnant based on day 18 plasma progesterone levels. The values indicate that after a low plasma progesterone concentration of 1.04 ng/ml on the day of mating, the concentration increased to 3.00 ng/ml 10 days after mating and was apparently maintained at this level to day 18. The maintained progesterone concentration would indicate a functional corpus luteum at 18 days after mating, several days after luteal regression occurs in non-pregnant ewes. Accordingly, this ewe was diagnosed pregnant on August 20. Her predicted lambing date was approximately 145 days later or about January 10.
The records indicate that the ewe did lamb on January 10, thus pregnancy diagnosis using plasma progesterone levels and average gestation lengths in this instance were accurate. Using this method, the sheep were categorized as open or pregnant. The bred ewes were assigned a tentative lambing date.
When the actual lambing dates were compiled, diagnostic accuracy was determined. This information is presented in Table 2 . The data indicate a definite relationship with multiple-lamb bearing ewes having higher plasma progesterone concentrations as compared to single lamb bearing ewes. This phenomenon may be due to increased amounts of placental tissue secreting increasing amounts of progesterone with increased fetal numbers. Using this information, an attempt was made to diagnose single, twin or triple fetus bearing ewes. Progesterone ranges were set for each group and the diagnosis were made. The results are presented in Table 5 . Fetal number prediction using this method seems impractical, but better results may be realized by experimenting with gr eater ewe numbers. Based on these results, separating ewes by fetal number diagnosis may p roduce problems. The possibility of pregnancy toxemia in multiple lamb bearing ewes diagnosed as carrying single lambs is quite likely. Overfeeding and dystocia in single-bearing ewes diagnosed as carrying twins is a potential hazard.
Summary
Plasma progesterone levels were measured in 46 ewes at four periods following mating. Estrous cycle progesterone profiles were drawn for each ewe. Actual lambing data were compiled and the ewes were separated into pregnant and non-pregnant groups. Plasma progesterone levels of pregnant ewes were higher at 18 days post-mating compared to non-pregnant ewes. This relationship was utilized in an attempt to diagnose pregnancy at 18 days post-mating, with a resultant accuracy of 8004 per cent. Pregnant ewes had considerably higher concentrations of progesterone at 70 days post mating. Pregnancy diagnosis at this time resulted in an accuracy of 93.5 per cent .
The relationship between fetal numbers and plasma progesterone at 70 days of gestation was a lso studied, with a definite relationship demonstrated. Ewes having 0, 1, 2 or 3 lambs had mean progesterone levels of 1048, 5.89, 8.01 and 9.80 ng/mi respectively. Fetal number predictions were made using these differences. Multiple-lamb bearing ewes were separated from single-lamb bearing ewes with 6704 per cent accuracy.
Because of large deviations in progesterone concentrations, estimation errors were made and accuracy was only 51.1 per cent. For example, several twin-bearing ewes were incorrectly diagnosed as single-lamb bearing ewes. More accurate fetal number estimation resulted when diagnosis was limited to single versus multiple-lamb bearing ewes. These results are listed in Table 6 . 
